
Vol.:(0123456789)

https://doi.org/10.1007/s10734-021-00774-9

1 3

The impact of adverse childhood experiences and recent life 
events on anxiety and quality of life in university students

Emma Davies1 · John Read2  · Mark Shevlin3

Accepted: 1 October 2021 / 
© The Author(s), under exclusive licence to Springer Nature B.V. 2021

Abstract
Adverse childhood experiences (ACEs) have been repeatedly associated with a wide range 
of physical and mental health issues. Research has indicated high levels of anxiety and 
depression among university students, and a few studies have documented the relationship 
between ACEs and anxiety in the university student population. This study surveyed first 
year students at a university located in the most ethnically diverse district in England, with 
the second highest poverty rate. Eight hundred and fifty-eight responded; a response rate 
of 12%. The survey included questions about adverse childhood events, recent life stress-
ors, current deprivation, quality of life, positive physical health and positive mental health, 
and used the Generalized Anxiety Disorder Scale, a standardised measure. Thirty-seven 
percent of the responding students met the diagnosis for generalised anxiety disorder. In a 
multivariate multiple regression model, life stressors and childhood adversities were sig-
nificantly associated with higher levels of anxiety and lower levels of physical and mental 
health. Only childhood adversities significantly predicted lower levels of quality of life. 
The findings highlight the importance of considering adverse childhood experiences in 
enhancing the wellbeing of the student population. Given the demographics of the stu-
dent population at the University of East London, the high rates of ACEs and anxiety are 
likely to partially reflect poverty and racism. The implications of the findings for trauma-
informed policies and practices in universities are discussed.
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Introduction

Adverse childhood experiences (ACEs) have been repeatedly associated with a wide range 
of physical and mental health issues (Bellis et al., 2014; Felitti et al., 1998; Merrick et al., 
2017). For example, the long-term physical effects of abuse and neglect include higher 
rates of cancer, strokes, arthritis, diabetes, lung disease, heart attacks, high blood pressure 
and bowel disease (Afifi et al., 2016; Monnat & Chandler, 2015; Widom et al., 2012). The 
long-term mental health impacts of child abuse and neglect include anxiety, depression, 
PTSD, eating difficulties, ‘personality disorders’, dissociation, sexual difficulties, substance 
abuse, psychosis and mood swings (Arnekrans et al., 2018; Cromby et al., 2018; Kendler 
et  al., 2000; Kessler et  al., 2010; Varese et  al., 2012). In a general population study in 
the USA, those reporting at least one ACE experienced significantly lower levels of life 
satisfaction than those who did not, after controlling for demographic variables (Mosley-
Johnson et al., 2019).

There are a few studies documenting the extent and impact of childhood adversities 
in university students. One study, of 2637 undergraduate students in the USA, found that 
16.3% reported multiple childhood adversities (Berzenski & Yates, 2011). Berzenski and 
Yates (2011) found that emotional abuse, alone or in combination with other types of child 
abuse and neglect, was especially salient for anxiety and depression. A US study of 311 
female undergraduates found that 29.6% reported at least one of the four types of child 
maltreatment assessed; 97.4% had experienced at least one of the 34 specific types of 
childhood victimisation, across six categories; and 15.4% reported at least one type of child 
maltreatment from all six categories. Poly-victimisation was significantly related to current 
psychological distress in this study (Richmond et al., 2009) and in a more recent US study 
of 349 college students (Elliott et al., 2019).

Myers et al. (2021) conducted a web-based survey of 1260 first year students from two 
large urban universities in South Africa. Forty-eight percent reported one or more types of 
childhood maltreatment, the most common being emotional abuse (26.7%) and physical 
abuse (20.8%). These two types of abuse were particularly predictive of current depression, 
anxiety and drug use.

When 765 students completed the Adverse Childhood Experiences (ACEs) question-
naire at Queen’s University in Belfast, 56% reported at least one of the ten adversities and 
12.4% reported four or more (McGavock & Spratt, 2014).

It is established that the prevalence of anxiety, depression and stress is high among 
undergraduate university students (Mofatteh, 2020; Storrie et al., 2010). Furthermore, stud-
ies in the USA and Northern Ireland have found that female students, those over 21, finan-
cially poorer students and non-heterosexual students experience more mental health prob-
lems (Eisenberg et al., 2007; McLafferty et al., 2017).

As in the general population, adverse childhood experiences are important contributors 
to the development of these mental health issues in university students (Karatekin, 2018). 
More recent adverse life events also impact the mental and physical health of university 
students. Those who reported more negative life events experienced poorer mental health 
and educational outcomes (Anders et al., 2012). There is also emerging evidence that those 
who have experienced adverse childhood experiences are more susceptible to stress in the 
Covid-19 pandemic (Xiaojing et al., 2021).

University students who have experienced traumatic events are more likely to feel 
anxious and lonely at university (Kearney et  al., 2018; McIntyre et  al., 2018), which 
can impede academic success (Auamnoy et al., 2018; McIntyre et al., 2018). Students’ 
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experiences of more recent traumatic events also correlate directly with poor retention 
and low grades at university (Warnecke & Lewine, 2019) and have been identified as 
barriers to academic success (Arria et al., 2020).

University context

The University of East London, formerly North East London Polytechnic, became a uni-
versity in 1992. Universities in England are obliged by the Government’s Office for Stu-
dents to produce an Access and Participation plan which specifies how they will widen 
participation of underrepresented groups, the targets they have set and the investment 
they are making. The Office for Students monitors implementation of these plans. This 
project is part of the University of East London’s actions to improve engagement and 
success of marginalised students under its Access and Participation Plan 2020–2025, 
including its focus on reducing the attainment gap for students from underrepresented 
groups and enhancing mental health as a key component of student success (University 
of East London, 2020).

The current study

The current study represents the first stage of a project at the University of East London, 
‘Beyond Adversity’, designed to enhance student wellbeing, retention and achievement via 
the development of a strategy addressing the multiple adversities experienced by students.

An earlier paper emanating from the Beyond Adversity programme reported some of 
the results of the survey of first year undergraduates, concerning childhood adversities. 
The majority, 79%, reported one or more adverse events; 51% reported three or more; and 
20% six or more. Women reported more adversities than men, but men were more likely to 
report having been ‘attacked, stabbed, shot or robbed by threat’. Rates tended to be higher 
than in the general population or at another UK university survey (McGavock & Spratt, 
2014). A Latent Class Analysis produced four groupings: ‘no adversity’ (36%); ‘intermedi-
ate’ (46%); moderate (6%) and ‘high adversity’ (12%) (Davies et al., 2021).

The primary aim of the current paper was to assess whether current  life stressors and 
adverse childhood experiences are associated with a range of wellbeing outcomes in a large 
sample of university students who participated in the Beyond Adversity research project. 
Thus, the study was grounded in psycho-social theories of mental health, within which 
a range of adversities, and our responses thereto, are seen as primary in the aetiology of 
emotional distress and disturbance (Cromby et al., 2018; Johnstone et al., 2018; Read & 
Sanders, 2010; Read & Dillon, 2013). This is consistent with the ‘trauma-informed’ par-
adigm gradually being adopted within mental health and other services and institutions 
(SAMHSA, 2014; Scottish Government, 2021; Sweeney et al., 2016).

The outcomes included scores on a standardised measure of generalised anxiety disor-
der (GAD-7) and self-reported levels of quality of life, positive physical health and posi-
tive mental health. It was predicted that higher levels of life stressors and adverse child-
hood experiences would be associated with higher levels of generalised anxiety disorder 
and lower levels of quality of life, positive physical health and positive mental health. It 
was expected that these associations would be significant after controlling for demographic 
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variables (age, gender, ethnicity, childcare responsibilities) and deprivation (using the 
index of multiple deprivation).

Materials and methods

The project was approved by the University of East London (UEL) Research Eth-
ics Committee. Informed consent was given by all participants at the beginning of the 
questionnaire.

Participants

All 7825 first year (level 4) undergraduate students, at least 18 years of age, were eligible 
to participate. UEL is situated in the London Borough of Newham, which, at the 2011 cen-
sus, was the most ethnically diverse district in England and Wales. It has the second high-
est poverty rate in the country (Trust for London, 2017). Just over three quarters of UEL 
students are from this local area.

The survey

The Beyond Adversity survey was designed for this project. It was piloted with eight stu-
dents. It consists of questions about childhood adversities, adult adversities, stressors and 
caring/parenting responsibilities, and a range of outcome measures, including quality of 
life and anxiety. This data was matched with demographic data from UEL’s Strategic Plan-
ning Department through student IDs. The questions that are the focus of the current paper 
are the questions about anxiety, quality of life, mental health, physical health, stressors in 
the last 6 months and adverse child experiences.

Childhood adversities

There were nine questions from the Adverse Childhood Experiences (ACEs) scale (Felitti 
et  al., 1998) about abuse, neglect and parental mental illness, incarceration, substance 
use, separation and domestic violence. These questions were preceded by the statement 
‘While you were growing up, before the age of 18 ….’ In response to feedback from the 
pilot study, an additional response option was added to the question about separation and 
divorce, to include the response that parents never lived together. The three additional 
questions were as follows: ‘Have you been threatened, hit or hurt badly in school or the 
community?’ ‘Have you been attacked, stabbed, shot at or robbed by threat?’ and ‘Have 
you been treated badly because of race, sexual orientation, place of birth, disability or reli-
gion?’ These additional questions about violence were taken from the CATS Life Events 
screen (version 2.0) in an attempt to ensure a more comprehensive coverage of childhood 
adversities. The discrimination question was added mindful of the demographics of our 
student body.

Most questions required yes/no responses. The abuse and neglect questions included 
‘once’ and ‘more than once’ options. These two options were combined to form a positive 
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response for the purposes of data analysis, except for the verbal/emotional abuse question 
(‘Did a parent or adult in your home ever swear at you, insult you, or put you down?’) for 
which only the ‘more than once’ response counted as a positive response, partly so as to 
be comparable to a general population study (Bellis et al., 2014). There were three possi-
ble responses to ‘Were your parents ever separated or divorced?’: ‘No’, ‘Yes’ and ‘Parents 
didn’t live together’. Either of the last two responses was scored as one positive response 
when calculating total adversities.

Generalised anxiety

Symptoms of generalized anxiety were assessed using the Generalized Anxiety Disor-
der Scale (GAD-7: Spitzer et al., 2006). Respondents were asked to report ‘Over the last 
2  weeks, how often have you been bothered by…’ seven anxiety symptoms (e.g. ‘trou-
ble relaxing’, ‘becoming easily annoyed or irritable’). Response options were ‘Not at all’, 
‘Several days’, ‘More than half the days’ and ‘Nearly every day’, scored as 0, 1, 2 and 3, 
respectively. GAD-7 scores range from 0 to 21 with higher scores indicating higher levels 
of anxiety. A cut-off score of 10 was used, and this has been shown to result in a sensitivity 
of 89% and a specificity of 82% (Spitzer et al., 2006). The GAD-7 has good reliability and 
construct validity, as evidenced by strong associations with other established measures of 
anxiety as well as the diagnosis of generalised anxiety disorder and its associations with 
depression, self-esteem, life satisfaction and resilience (Löwe et al., 2008).

Quality of Life, Physical and Mental Health

Participants were asked to rate their perceived ‘quality of life’, ‘physical health’ and ‘men-
tal health’ each on a scale from (1) ‘worst I can imagine’ to (7) ‘best I can imagine’.

Stressful life events

The total number of stressful life events was measured using the stressor list from the 
Adjustment Disorder – New Module (ADNM-20: Einsle et al., 2010). The stressor list con-
sists of 16 potentially stressful events (e.g. divorce/separation, conflicts in work life, unem-
ployment, moving to a new home), and participants were provided with these instructions: 
‘Below is a list of stressful life events that may affect our wellbeing and behaviour. Please 
indicate those events that happened in the last year and are currently a strong burden to you 
or have been a strong burden to you in the last six months’. Responses were coded (1) yes 
and (0) no, and the scores were summed to produce an overall score ranging from 0 to 16.

Deprivation

The UK index of multiple deprivation [IMD] 2019 deciles were coded for each partici-
pant based on their ‘lower-layer super output area’ derived from their registered address. 
Deciles were used, with lower values indicating higher levels of deprivation.
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Recruitment

The survey was completed on the UEL-supported online survey platform with a link 
through student email addresses. Seven part-time student interns were employed to assist 
with additional recruitment. They received training on ethics and confidentiality from the 
first author and training with a mental health practitioner to enable them to respond to 
issues that may come up for participants. Programme and module leaders were asked to 
give the interns brief access to lectures and tutorials. The interns then explained the project 
and asked for participation either immediately, if the lecturer had agreed, or at some time 
after the lecture.

The participant information made it clear that only the researchers could access their 
responses, that demographic data would be accessed through UEL and that accepting the 
offer to participate or choosing to decline would have no impact on students’ assessments 
or learning experience. Throughout the survey, all participants were repeatedly offered 
access to trauma-informed student wellbeing services, which had been extended for this 
purpose in case some students were triggered by responding to the survey. To the best of 
our knowledge none were triggered.

Data analysis

The analyses were carried out in two phases. First, descriptive statistics and bivariate corre-
lations were calculated for all variables. The categorical variable of ethnicity (black, Asian, 
white, other/missing) was dummy coded into two variables representing black and Asian 
(both compared to white category). Pearson product moment correlations were calculated 
for all continuous variables and point-biserial for the binary-continuous variables. Sec-
ond, in order to estimate the degree to which the demographic and trauma variables pre-
dicted the mental health variables, a multivariate multiple regression model was specified 
and estimated using Mplus 8.2 (Muthén & Muthén, 2017). The outcome variables were 
anxiety (GAD) and scores on the questions on quality of life, physical health and mental 
health, and these were all simultaneously regressed on the predictor variables of age, gen-
der (male), ethnicity (black, Asian), children (no/yes), deprivation decile, total stressors 
and total ACEs. The parameters were estimated using robust maximum likelihood, and the 
results are presented as standardised regression coefficients.

Results

Sample characteristics

The survey was completed by 858 of the 7110 first year students, a response rate of 12.1%. 
More than two thirds (69.3%) were women. Nearly a third (30.0%) were categorised as 
‘black’, 28.9% as ‘white’ and 22.0% as ‘Asian’ (plus 19.2% as either ‘other’ or ‘unknown’). 
The average age was 27.7  years (sd = 13.5). Black students were significantly older 
(mean = 32.9 years) than both white (27.6) and Asian students (23.2), and white students 
were significantly older than Asian students (all differences at the p < 0.001 level). 42.8% 
were from the three most deprived IMD deciles, with 56.9% from the poorest four deciles. 
The mean IMD decile of the Asian students (3.0) was higher (more deprived) than those 
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of both the black (3.7; p < 0.005) and white (4.1; p < 0.001) students, with the latter two 
groups not differing significantly from each other.

The demographics of the students from which this sample emanated was 54.6% female, 
25.8% ‘black’, 38.3% ‘Asian’, 24.2% ‘white’ and 11.7% ‘other’/’unknown’, with an average 
age of 29.2 years. Just over half (53.8%) of all first year students were from the three most 
deprived IMD deciles, with 70.7% from the poorest four deciles. Thus, male and Asian 
students, and those living in the more deprived neighbourhoods, were underrepresented in 
our sample.

Table 1 shows the descriptive statistics and correlations for the main study variables.
The mean index of multiple deprivation decile was 4.06, confirming that many of the 

participants lived in areas with higher-than-average levels of deprivation. On average, the 
participants reported 3.7 stressors and 3.1 childhood adversities, and these were signifi-
cantly associated (r = 0.524, p < 0.001). The mean GAD-7 score was 7.5, with 37.1% of 
the samples exceeding the cut-off score to indicate clinically meaningful levels of anxiety. 
The mean levels of quality of life (4.8), physical health (4.8) and mental health (4.4) were 
just above the theoretical mean of the 1–7 scale. Higher levels of life stressors were associ-
ated with higher levels of anxiety (r = 0.47, p < 0.001) and lower levels of quality of life 
(r =  − 0.17, p < 0.01), physical health (r =  − 0.27, p < 0.001) and mental health (r =  − 0.35, 
p < 0.001). Higher levels of childhood adversities were associated with higher levels of 
anxiety (r = 0.37, p < 0.001) and lower levels of quality of life (r =  − 0.22, p < 0.01), physi-
cal health (r =  − 0.26, p < 0.001) and mental health (r =  − 0.30, p < 0.001).

Table 2 shows the standardised regression coefficients for the regression model.
A significant proportion of variance (R-squared) in each of the dependent variables was 

explained, with anxiety being the variable with the most variance explained. Life stressors 
and childhood adversities were significantly associated with higher levels of anxiety, and 
lower levels of physical and mental health. Only childhood adversities significantly pre-
dicted lower levels of quality of life.

Table 2  Standardised regression coefficients from the regression model predicting anxiety, quality of life 
and physical and mental health

* p < .05, **p < .01, ***p < .001

Predictor Anxiety Quality of life Physical health Mental health

Age  − 0.064  − 0.041 0.018 0.115*
Gender (male)  − 0.103** 0.013 0.027 0.029
Ethnicity (black)  − 0.003  − 0.001 0.093 0.098*
Ethnicity (Asian) 0.040 0.028 0.006 0.060
Children  − 0.018 0.003  − 0.021 0.040
Deprivation decile 0.060* 0.057  − 0.003  − 0.055
Total stressors 0.364***  − 0.080  − 0.171***  − 0.234***
Total ACEs 0.188***  − 0.169***  − 0.174***  − 0.188***
R-squared 0.265*** 0.059** 0.099*** 0.175***

218 Higher Education (2022) 84:211–224



1 3

Discussion

This study documents a strong correlation between adverse childhood experiences and a 
range of measures of wellbeing in a large sample of university students, including high lev-
els of anxiety and poor quality of life. The first article from the Beyond Adversity project 
documented the large numbers of university students who have survived adverse childhood 
experiences (Davies et  al., 2021). Females and black students reported more adversities 
and discrimination than other groups. Race and gender can intersect to amplify experi-
ences of disadvantage and discrimination, so female black students may experience more 
oppression than either white females or black males (Crenshaw, 1989). Female students 
reported more adversities, including sexual abuse, than male students. These results sug-
gest the social factors that may contribute to differences between groups, including racism 
(Paradies et al., 2015; Shonkoff et al., 2021), sexism (Klonoff et al., 2000; Warner, 2017) 
and the intersection between the two (Crenshaw, 1989).

Where precise comparisons could be made with the general population or other uni-
versities, the UEL sample had higher rates of childhood adversities, particularly for sexual 
abuse, verbal/emotional abuse and living with domestic violence in childhood (Davies 
et  al., 2021). These differences are consistent with previous findings that ACE scores 
are highly correlated with poverty (Nurius et  al., 2016) and deprived geographical areas 
(Lewer et al., 2019), where most of UEL’s students live.

On the GAD-7, 37% met the diagnostic criteria for generalised anxiety disorder. This 
is significantly higher than the 17.5% found in a comparable Australian survey of univer-
sity undergraduate students (Farrer et al., 2016). In both studies, the GAD was higher for 
female students. Likewise, the UEL GAD data is higher than the 22.6% found in a large 
sample of university entrance students in Northern Ireland (McLafferty et al., 2017). Both 
of these studies found that students experiencing financial stress were more likely to reach 
the threshold for GAD (Farrer et al., 2016; McLafferty et al, 2017). As most of this sam-
ple, and UEL’s students, live in areas of relatively high deprivation, poverty may partially 
account for the higher rates in this sample.

While financial stressors are important, the findings of this study confirm that some of 
the root causes of anxiety and poor mental and physical wellbeing and quality of life at 
university are adverse childhood experiences. This is consistent with the findings in the 
World Mental Health Survey involving 21 countries, in which most onset of mental health 
problems occurred prior to commencing university (Auerbach et al., 2016).

Implications

Prior to this study, there was less understanding of the prevalence of adverse childhood 
experiences within the UEL student population, and of  the relationship between adverse 
child experiences, student’s current levels of anxiety and self-reported quality of life. 
Active dissemination and discussion of the findings with students and staff is already 
increasing the visibility of these issues within the institution. These analyses informed a 
one-day staff training on trauma-informed care and educational practices, attended by 200 
staff members, as well as structured discussions with staff and students in 2021.

Because of the causal role of trauma and adversity in most mental health problems, 
trauma-informed services are gradually being introduced into mental health care sys-
tems (Read et  al., 2018; SAMHSA, 2014; Sweeney et  al., 2016). A trauma-informed 

219Higher Education (2022) 84:211–224



1 3

environment is based on principles of safety (emotional and physical), trusting relation-
ships, choice and collaboration (Scottish Government, 2021). Planned, structured discus-
sions with students and staff will reflect on these principles in relation to a wide range of 
policies and practice within the university in order to create an action plan.

Consideration will be given to the support of, and ongoing in-service training for, staff, 
to equip them to empower and support students. Academics are part of the student support 
systems (Brown, 2018). They spend considerable time offering pastoral care to students 
who are struggling academically. More often than not, academic challenges stem from the 
personal and social issues outlined in this paper. It has been argued that universities need to 
clarify the role of personal tutors/academic advisors in mental health, and support and train 
staff to perform this role (Hughes et al., 2018). Academics need sufficient time in workload 
models for pastoral care and for the training to include trauma-informed practice and active 
listening skills.

The planned structured discussions with students and staff will also consider how 
admissions and induction processes can be enhanced to engender trust and empower stu-
dents to create a sense of belonging from the start of their University experience. They will 
also discuss how to enhance extenuation processes for extensions to assignment deadlines 
to reduce stress on students and increase clarity and transparency in the processes.

The University of East London is trying to actively teach emotional and social devel-
opment in preparation for employment in modules from level 3 (pre-degree) to level 7 
(master’s degree). The data from this project highlights the vulnerabilities of undergradu-
ate students which renders this instruction potentially very helpful (Brown, 2018). How-
ever, this well-intentioned initiative also has the potential to be harmful if done without due 
cognizance of the long-standing issues that many students face. One risk is that students 
might be inadvertently triggered without sufficient support to manage these emotions. This 
is being discussed in staff training sessions, with increasing emphasis on enabling students 
to choose what they participate in, and on skill building. There is emerging evidence that 
teaching meditation techniques in universities can help some students to manage anxiety 
(Carpena et al., 2019) and that mindfulness practice can mediate the relationship between 
trauma and anxiety (Tubbs et al., 2019). Social skills training can also help some students 
to develop friendships, reduce anxiety and support wellbeing (Moellera & Seehuus, 2019).

Given the importance of peer support to mental wellbeing (Brown, 2018), UEL already 
has a number of peer support programmes, though the efficacy of some of them is unclear. 
A trauma-informed lens could enhance the training of peer mentors to include trauma-
informed practices.

While some students will flourish with informal support, others will need more spe-
cialised interventions. It has been argued that the quality and quantity of wellbeing ser-
vices in the university sector need to be improved, with more flexible opening hours 
(Holm-Hadulla & Koutsoukou-Argyraki, 2015) and increased awareness of the impact of 
child maltreatment on wellbeing (Myers et  al., 2021). These services need trained staff 
who understand the impact of trauma (Anders et al., 2012). Trauma-Informed Cognitive 
Behavioural Therapy and Eye Movement Desensitisation Therapy are among the most 
promising interventions according to guidelines such as those published by the United 
Kingdom’s National Institute of Health and Clinical Excellence (NICE). While online 
counselling services may help to keep up with demand (Mofatteh, 2020), effective thera-
peutic interventions require skilled staff whether online or face to face, and universities 
struggle to find the resources to employ them. Given that many of UEL’s students are par-
ents, effective therapeutic interventions may also benefit the next generation as caregivers 
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being exposed to four or more ACEs triples the odds of their children experiencing anxi-
ety or depression later in the lifespan (Haynes et al., 2020).

Finally, by assessing the various dimensions of policy and practice through a trauma-
informed lens, it will be important to balance institutional needs and efficient processes 
with an awareness that enabling marginalised students to flourish requires quality relation-
ships that take time.

Limitations

The response rate of 12.1% was lower than the 18.6% achieved by another UK study of 
undergraduates (McGavock & Spratt, 2014). The response rate raises concerns about gen-
eralizability to the 7110 first year students as a whole. For example, students with higher 
rates of adversities may have been more likely to be non-responders because remembering 
and reporting the adversities might cause discomfort. Another possible source of underes-
timation of adversity rates is the fact that longitudinal follow-up studies of adults whose 
childhood abuse was documented find that their retrospective reports of childhood abuse 
underestimate actual occurrence (Della Femina et al., 1990; Pereda et al., 2009).In addi-
tion, there was an error in using a negative in ‘parents didn’t live together’ which may have 
caused some confusion for some participants. Failure to include a physical abuse item, and 
gender in the discrimination item, were oversights on our part that almost definitely low-
ered the total adversity scores.

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1007/ s10734- 021- 00774-9.
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